The generic problem in Citrineae
The species of the subtribe Citrineae are unique in bearing orange-or lemon-shaped fruits with pulp-vesicles filling all the space in the segments of the fruit not occupied by seeds. These pulp-vesicles are the basis for the most important fruit industry in warm countries, for, in species and hybrids of Citrus subg. Citrus, they contain potable juice of great commercial significance.
Within the subtribe, Swingle (1944: 340) called Citrus and five other genera the 'True Citrus Fruit Trees', all except Clymenia with slender-stalked pulp-vesicles. Most of the genera had been segregated from Citrus by Swingle himself: Clymenia Swingle, Eremocitrus Swingle, Fortunella Swingle, Microcitrus Swingle and Poncirus Raf. The group is represented by species from northern India to northern China, through Malesia to eastern Australia. Citrus sensu stricto is found throughout this range, except in northern China (where Poncirus, 1(? or 2 spp, the second possibly a hybrid with Citrus -cf. Swingle (1944: 373) , but see below) is native) and Australia (the only representatives of the entire subtribe being, besides naturalised Citrus subg. Citrus, the endemic Eremocitrus (1 sp.) and Microcitrus (5 (4 endemic) of the seven known allopatric species plus one from the Northern Territory so far unnamed)). The two last genera have been shown to be very closely allied to one another by Barrett and Rhodes (1976) ; Swingle had already noted that they (though this has not been confirmed for all Microcitrus spp. now known) resembled one another in their dimorphic foliage and free stamens, such distinctive juvenile foliage not being found in Citrus and free stamens only in Citrus subg. Papeda (Hassk.) Swingle. Species of Citrus subg. Papeda have simpler floral vascular systems than do those of subg. Citrus and, in this regard, resemble species referred to the segregate genera which share the free stamens typical of this subgenus (though species of subg. Papeda 'sect. Papedocitrus' (an invalidly published name) have stamen-bases cohering as in subg. Citrus and in Fortunella). Swingle considered that Eremocitrus, like Fortunella, had 3-5(-7)-locular fruits with only two seeds per locule, Microcitrus resembling Citrus, Clymenia and Poncirus in having 6-8(-16)-locular fruits with 4-12 seeds per locule. Poncirus, like Eremocitrus, is deciduous but has trifoliolate leaves, though the range of trifoliolate to unifoliolate leaves is seen in other Citreae, e.g. Luvunga (see above).
Although apparently relatively unconsidered in experimental work, species of Citrus subg. Papeda, which have been hybridised with species in subg. Citrus, have petioles which are broadly winged and very large compared with those in subg. Citrus; the pulp vesicles contain globules of very acrid oil and are sometimes attached to the radial locule walls for half to three-quarters the distance from the dorsal wall to the centre of the fruit. Typical Clymenia has most vesicles attached to the radial walls of the locules; all the other genera have all or most vesicles attached to the dorsal walls. Oil droplets are abundant in the vesicles of Poncirus, Microcitrus and Citrus subg. Papeda, fewer in Clymenia (? fruits sweet), Eremocitrus and Fortunella besides Citrus subg. Stone (subg. Citrus, Thailand, Malay Peninsula, Borneo) approaches Fortunella in other respects (Stone et al. 1973 ) as does C. swinglei Burkill ex Harms (C. polyandra (Ridley) Burkill non Tanaka; Fortunella polyandra (Ridley) Tanaka; F. swinglei MSS) with 5-celled globose fruit and 2 ovules per locule. Moreover, Microcitrus garrawayae has 4-merous fruits (and M. papuana H. Winters from New Guinea 3-5-merous) like Fortunella and Eremocitrus, while the new 'Microcitrus', from the Northern Territory, has much of the habit of Eremocitrus but the gynoecial structure of the first described Microcitrus species.
Citrus. Citrus halimii
By the time of Swingle's monograph (1944) , intergeneric hybrids had been raised between species from all genera except Clymenia (Bismarck Archipelago, though C. platypoda Stone described from New Guinea since then may actually be a natural Citrus-Clymenia hybrid and Microcitrus inodora, which is quite distinct from the other Australian M. spp. in its leaf-venation, resembling that in Clymenia, has also been hybridised with Eremocitrus (Rahman & Nito 1994) ) and successful intergeneric grafts made. This latter is of great importance as Tristeza Virus-resistant rootstocks from a number of allied taxa can be combined with susceptible scions of commercially important citrus.
The commercially important citrus are largely derived from three allopatric Citrus (subg. Citrus) spp.: C. medica L. (India), C. reticulata Blanco (China) and C. maxima (Burm.) Merr. (SE Asia), though there are at least two as yet unrecognised species in the ancestry of the lime, C. × aurantiifolia (Christm.) Swingle, and the lemon, C. × limon (L.) Osb. (see Mabberley 1997) . One of these has been suggested to be a species of Microcitrus (Scora & Kumamoto 1983) , Barrett and Rhodes (1976) speculating that lime is a trihybrid involving that unknown species, C. medica and C. maxima (C. grandis). Rahman and Ito (1994) analysed the leaf isozymes of glutamate oxaloacetate transaminase in Citrus-Microcitrus crosses and concluded that the two 'genera' have very similar genetic systems and that the species of the two 'genera' are indeed very closely related to one another; moreover, they showed that common alleles at the three loci controlling GOT isozymes are found in genera of the 'True Citrus Fruit Trees', suggesting that a genetic identity is conserved among them, even those climatically, geographically and reproductively isolated. Vardi et al. (1989) 
fused Citrus and
Microcitrus protoplasts and the resultant microcalli gave rise to embryos which grew into trees with Citrus morphology, though their mitochondria had novel DNA indicating recombination between the chondriomes of the two 'genera'. In the embryos their chloroplasts were from either or both parents, tending to sort out to one parental type as the trees matured.
If it should transpire that Microcitrus has indeed contributed to the genetic make-up of the lime, then, with Swingle's classification, the lime would have to be considered an 'intergeneric hybrid' unless Microcitrus be returned to Citrus once more. Such 'intergeneric hybrids' abound in this group and they include the commercially significant limequats, × Citrofortunella J. Ingram & H. Moore (Citrus × Fortunella) in which the calamondin, an important ornamental, is accommodated; the (Troyer) citrange, × Citroncirus J. Ingram & H. Moore (Citrus × Poncirus); and even some 'trigeneric' hybrids like citrangequats and citrangedins (Poncirus × Citrus × Fortunella) have been synthesised. Of native Australian species, Eremocitrus glauca has been crossed with lemon to give 'eremolemons' and with sweet orange to give 'eremoranges', which also have to be given 'intergeneric hybrid' status if Eremocitrus is kept distinct from Citrus; 'eremoranges' have also been involved in 'trigeneric' hybrids adding Poncirus to give 'citrangeremos' (Swingle 1944: 366 Long before the borders of these finely distinguished genera were so strikingly transgressed by discovery of new species and found to be increasingly indistinct by breeding and molecular work, Burkill (1931) re-united Swingle's genera (referring to them as '"microgenera" with a narrowness which offends my conception of what a genus is'). In so doing, he obviated the necessity for the description of 'intergeneric' hybrids in this tight-knit group and he recognised Swingle's 'genera' at subgeneric level. Whether even subgenera are now worth recognising must await monographic work on Citrus for Flora Malesiana. However, in treating for Flora of Australia the calamondin cultivated on Christmas Island, Du Puy (1993) has already followed the lead of Hiroe (1974) in referring it to Citrus and not × Citrofortunella, re-amalgamating Fortunella with Citrus. Considering all the evidence now before us, there indeed seems to be no reasonable alternative to following them and Burkill. Although it is perhaps sad (at least for 'biodiversitimetricians'!) to see the 'loss' of an Australian 'endemic genus' (Eremocitrus) and regrettable to see the names of well-known cultivated plants change (back), the demise of hybrid mouthfuls resulting from an overenthusiastic splitting of a genus earlier this century will not, I suspect, be mourned for long. Indeed, the subtle distinctions between the Swingle 'microgenera' have not only long troubled botanists, but have baffled and confused commercial growers and amateur gardeners alike.
Citrus indigenous in Australia
A conspectus of the species in Australia, with notes on typification where appropriate, follows: full descriptions will be presented in the forthcoming Flora of Australia account. The cultivated species classically referred to Citrus have been covered by Mabberley (1997) (Mabberley 1992) . As with the black bean, there is in the Drawings Collection at Kew a watercolour (by George Bond [Desmond 1995:218] ) of a seedling ('26', '1041') . It is annotated 'Received in 1829 from Mr Cunningham discovered by him at Moreton Bay, east Coast of New South Wales…Limonia australis C.' in the same hand as that on the label attached to a Cunningham specimen now at BM (whither Robert Brown removed such material prior to the takeover of Kew by William Jackson Hooker [Desmond 1995: 155] ); that sheet is also annotated '26' and, apparently in Cunningham's hand, 'Limonia australis'. This then links to Mudie and is here designated lectotype. Swingle (1944: 380) typified 'Citrus australis Planch.' with a Leichhardt sheet in Paris but there is no evidence Mudie saw this material, which was also collected at Moreton Bay.
Citrus australis has allegedly been hybridised with C. australasica to give 'Sydney hybrid' (Swingle 1944: 382 According to Swingle (1944: 382, q.v . for full description), the plant was raised from seed sent to USDA's Agricultural Research Service by J.H. Maiden, Director of the Sydney Botanic Gardens, 'Before its hybrid nature had been established, this form [sic] was called … Microcitrus virgata, a provisional name alluding to its very numerous slender, straight, whiplike twigs … More than 200 meters of twigs both large and small, were borne on a single branch, 3 cm in diameter, of a Sydney hybrid growing near Riverside, California, which survived for several decades on land no longer irrigated where citrus trees made little or no growth'. There is a plant in the Royal Botanic Gardens Sydney today, but I have been unable to establish when or from whom it was received or whether it, too, was grown from Maiden's seeds; it is also unclear when Maiden sent seeds to Swingle or whether he had deliberately made the cross. Armed straggling tree to 4 m high, often coppicing and suckering; bark cracking into irregular squares. Leafy twigs c. 2 mm diam., terete, fawn-pubescent when young; spines to c. 12 mm long, solitary. Leaves c. 4-6(-9) cm long, lamina to c. 4.5(-7) × 1.1(-2) cm, narrowly ovate to lanceolate or oblanceolate, those subtending young twigs with narrow leaves sometimes ovate, those on suckers often subsessile, smaller and much narrower (to sublinear), apex acute, base acute to cuneate, margin sometimes distally The type specimen is apparently the first collection (1971) . The specific epithet refers to the graceful aspect of the flowering twigs. Superficially resembling C. wintersii Mabb. (see below) in its narrow leaves, it differs from that New Guinea endemic in not having cylindrical fruits; from the other New Guinea endemic, C. warburgiana, with which some forms share the broader leaves characteristic of many specimens of that species, it differs in its much larger fruit as it also does from C. glauca, which also has narrow leaves and suckering spiny shoots. The characteristic large fruits with many locules also point up the artificiality of any system maintaining Microcitrus as a genus distinct from Citrus.
Whether the occurrence of pistillodes indicates dioecy or plants with hermaphrodite and functionally male flowers remains to be ascertained: without field studies this can only be investigated by unacceptable destructive sampling of herbarium material. It is to be noted that non-fruiting forms of C. glauca have been recorded and that both male and hermaphrodite flowers are known from individual cultivated citrus trees, indicating that the breeding system in C. gracilis may not be unique to that species. Hybrids between C. glauca and C. japonica, C. medica, C. × aurantium and C. × aurantiifolia have been raised but those with the last set no seed and those with C. medica died when small (Barrett 1978 
